We report a case of successful heart transplantation after 67 days of support with venoarterial extracorporeal membrane oxygenation (ECMO) in a patient who underwent surgery for type A aortic dissection and myocardial infarction complicated by irreversible myocardial damage and a deep sternal wound infection. During ECMO support, left heart vent and distal limb perfusion were performed. Mediastinitis was treated with mediastinal washout and irrigation. Multiple complications from peripheral ECMO were successfully managed.
the mediastinum might be contraindicated. There have been reports of peripherally-cannulated venoarterial (VA) extracorporeal membrane oxygenation (ECMO) support as a bridge to heart transplantation. [2, 3] If durable mechanical support is contraindicated, patients with intractable heart failure depending on VA ECMO frequently die from ECMO-related complications before receiving heart transplantation. [4] 
Case Report
A 44-year-old female (170 cm, 65 kg) with a family history of Marfan syndrome presented to another institution with severe chest pain and circulatory shock. She had cardiac arrest during coronary angiography, which revealed type A aortic dissection and obstruction of the left main coronary ostium. After establishment of VA ECMO through femoral vessels, she had emergent ascending aorta and root replacement along with coronary artery bypass surgery. Despite surgery, she was kept on VA ECMO because of extensive myocardial damage. After the initial operation, she underwent procedures to control bleeding three times. The sternum was kept open and only the skin was approximated. On ECMO day #15, she was transcc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. ferred to our institution in order to be evaluated for heart transplantation.
On ECMO day #16, we brought her to the operating room to close the sternum in order to reduce her level of sedation.
We found that the mediastinal space was filled with pus.
Tissue adhesion was extensive, and collateral vessels had developed. Irrigation tubes were placed in the mediastinum, which was irrigated for six sequential days. Vancomycin was used because methicillin-resistant Staphylococcus aureus was cultured from the mediastinal fluid. On ECMO day #19, a left ventricular vent cannula was inserted via right anterior thoracotomy due to progression of pulmonary edema ( Fig. 1 and Fig. 2) . Initially, percutaneous trans-septal left atrial venting was considered. However, the right femoral vein was not available because it was being used for venous cannulation, and the left femoral vein was not suitable for vent cannula insertion because arterial cannula was in the left femoral artery. After discussion with cardiologists, we chose to insert the vent cannula directly into the right upper pulmonary vein via anterior thoracotomy.
The patient's status fluctuated. We maintained ECMO flow to keep central venous oxygen saturation above 70%.
Coagulation, bleeding, and hemolysis were monitored by activated clotting time, plasma hemoglobin, and lactate dehydrogenase, in addition to other labs. Heparin was our primary anticoagulant, but argatroban was used when we suspected heparin-induced thrombocytopenia. After percutaneous tracheostomy, we were able to initiate rehabilitation.
During the peak bleeding period, she required transfusion of two or three packed red blood cells daily for more than a week (139 units of packed red blood cells were transfused during the ECMO support period). The patient was lightly sedated, but not paralyzed. During ECMO support in our institution, the circuit (both oxygenator and pump head) was replaced three times, and the pump head was exchanged three times.
There were two notable catheter-related events. On ECMO day #32, the arterial cannula in the left femoral artery was found to be partially withdrawn. Because there was severe bleeding, we immediately placed another 16 Fr arterial can- On ECMO day #65, orthotopic heart transplantation was performed. After confirmation of clean mediastinum, a donor heart was procured. The cold and warm ischemic times were 179 and 87 minutes, respectively. Because the recipient was already on ECMO support, the heart was well decompressed and she was stable during cardiectomy.
However, we failed to wean the patient from ECMO on the same day due to intractable bleeding and suboptimal oxygen saturation. Two days later (ECMO day #67), her vital signs were stable and bleeding stopped. She was smoothly weaned from ECMO. The duration of ECMO support was 67 days, and the patient was discharged home on the 110th
day from first resuscitation with ECMO. The patient had no neurologic sequelae. We have been following the patient for 6 months as an outpatient, and her functional class is New York Heart Association class I.
Discussion
Peripherally-cannulated VA ECMO support for more than a month is rare for several reasons, including death on ECMO and conversion to long-term mechanical support. [4, 5] When this patient was transferred to our institution, our initial goal was to perform heart transplantation.
However, her mediastinitis was a contraindication to heart transplantation. Moreover, weaning from ECMO was not possible, as her cardiac function did not improve. We were unable to switch from ECMO to VAD, because the mediastinal space was infected. Although it was a complicated situation, we believed we could treat the deep sternal wound infection and proceed to heart transplantation, which we were able to achieve in this patient. In fact, bleeding and Because placing a cannula in the mediastinum was contraindicated, we had to use peripheral cannulae. This resulted in bleeding around the femoral cannulation site during ECMO support. Although the bleeding was successfully managed by meticulous anticoagulation, skin sutures, and cannula change, prolonged use of peripheral cannulation was certainly an issue. Frequent discontinuation of heparin also resulted in the need for pump and oxygenator changes.
In summary, we managed a patient with massive myocardial infarction and deep sternal wound infection after surgery for type A aortic dissection. Although those conditions were significant challenges, we successfully bridged the patient to heart transplantation.
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